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ABSTRACT: 

A method and apparatus for passing messages between nodes in a distributed network of 
interconnected nodes wherein a two dimensional array is arranged with each of the nodes 
represented by a single row heading and a single column heading. The intersections of row and 
column headings between which messages are to pass may be provided with a token indicative 
of this condition. The token may further be associated with message parameters defining the 
passage of the message and operations to be performed thereon, between the two nodes 
represented by the intersecting row and column headings. Successive versions of the two 
dimensional array may be provided to form a three dimensional array for passing messages 
between nodes over the network via successive communication patterns defined by the 
successive versions of the two dimensional array. 
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Wj^mimMJtii Ltixi&. mmm^tii tttx 

h-^' :/S:n?ie2<J:7cE?iJrt<Ol5gfBy- H^ao3cAt 

fiie^--y hV-^'$:ffltl.B?ffiy-HraT<OBuie> -y-b 
h-i? mi^ -v^-'J-fomM^ti^Zb $r^-r*g 

roiB^ -y-b-i^'i^KaA^. mMh-^^yizmmmi^ix 

■fe-i/<7)^jMXT>y7"i:, 

[M«Ji4 ] frfBy-H<02o<7)Rg-CBrfiB;^ -y-t-v-'*? 

2o(0BuiB>'-H«7)fiiB>'-K«S 

\\ B?Sfi^ y^:-i^2rfl!!Oy-H{2!|Ei^nrfig-C$)l.. IS 
«]Il8Bjl£D:^ra. 



y- K • y t u ^^r L . ffiB^ >y ^-i^im^tihm 

IBb-^ fiBJ^S^at^miay -y-b-i^' • 
^'*MSit-i.H?iBJ^Xh ■ y-K • yi^^)<r>TY\^X 

frlB^ y -b-j^'A^gj* ^nSfiiBy- h'tcit LT . HulB 
t&S^ay^St^HulBy -y -b-v' • VN-^y-rJ' S: . H!iiB2}J: 
TcE^ilrtcODuiBy- H^3S<^)3c^S{3fc(t-2.mfiB h-^' >- 
tfO^^'irtJ: O^Sixi.filB^xh • y-H • y^ "jcoBii 
lfi*Xh ■ y-K • y ■ TYVX\,Z^m.-thX'7"y 

rt. 

miTt-^xv • y-K • yt!J*^^>. «fiBh-^'>-<7)#/7 

(CiO^S^i'S.ffEj^Xh • y-K • y^rU • TKUX 
{ClBli^tlSfiiBtg^St^filfiy y-b-v • VN-^y-^ 
5:«I^SX-f >yri:. 

$r^tf, ii^«iiBSeo:(rffi. 
[ff^JSS J ByiB2»:7ciE^Jrt«0filBy-K«3Sc03c^ 
{cEg$til.mlBh-^'y3&^\ BuEy-HCiOfS^? 

KT'J) 0 . MlBy >y -b-v-WiBy- 
Ktci 0!iE)M§iil.*»S*»<OBuiBt^s at^BUlBy -y-b 
-i«i«f^$:SI|-ri.HuiBh-^ ytWaWt^jflS 
mlBy -y-b-v-' • A-^y-^Sr^fe^-f W««liB« 

[W«JS9 1 friBy <y -b->; • yN-^y-^**. miBy >y 
-b-i/*i|il»lfEii*!tJi^NIBI}tBgii{cJ:t)«S3l$ixS*> 

m^i 0] fiiBy -y-b-i-' • /N-5y-i'*<. 

iiSmilBy y-b-^-'coh' y h^5r-^tf. ig*^llBKfO 
[W^JB 1 1 ] KifBy ■ J^y^-^tK Bulfiy 

im^mi 2] BuiBy-KST-y ^yt-i^^mm-thx 

7-yri)mmLmf^ti. BfflBy -y-b-i^'cOlBMSr^aa 
tlmM^ y K y-i? <^mmK fcfttcfiT 

[it^JSl 31 fflBy -y-b-i^' • ^^y^-9i}K fjlBy 
•yi:-^t<^Wzmz. Ky •y-b-j^'tcS^LTUff 

1 4 ] mB2d:7i&mcomirT!^iii LtLXtH 
Mttmiiy-Y-M^ijK ffiay "y-b-S/'Otej^TCCOfi 
ifiy-K2:^L. \mi2<!K7mnc7)mi^\M.tiiLtlX 

mm-tmny-mmK msiJ^ y-t-i^comm^co 

BulBy-K^r^-r, W^llBiffiO:^. 
im-mi 5]mi2d(yiMmf>^<0^y-YizMtX. 

ffiB 2 iJcTtUj-ij y-K (c« LT , mi^mtii 1 1 
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-^ycoioSr^tf^. mie2yi5tE9ii±i-H>Beffm 

ifi^iihrnS.] — ^XDl-y^^ts^iz^ 15122 iJ^Tc 
j^^^-9\zm^mi^ith. 1*^1 5iE«£0^rft. 

[fSSai 7 ] Bute2a5cffi^«l<7)B5ie^il.a3Li: LTJiJ 
Mfhw^y-Y^miK HU^ y-b-i^'i^ej^TCCOlu 

[it*:Bl8] miB2<jOcie5i|rtco#y-Ht;^LT, 

H>nB2 »:7cffi5iJi^io#y- k t« lt . Buififif^tB l t 
LTtBS-r^iffley- H^3s<^)#^ h<D^^iSA^m 

BUiB1tl.ii5 L i: mlB^Maj L fc <7)B5iBM4ar^?^«Ox^<:0 
2-5C0MiBy- K^T';^ •yH:-i^'*%M§ixl. 
C: k l:S-«&StcM3aWt<?>ns mlBh yco 1 

B>iKaactff;^»Lio^^*52ocoiwiBy-KraT'^ -y 

^' yco 1 -:>^^ts^. MB 2»:7cffi?'J±(CHiiiB?iJl.tt5 

Lfc LTitias-rsmiBy- Ymmzxnmixhmit>' 

-K<7)#^*>^>, fiiB2i):7cBiI^]±{cfiiBffl.tilLi:L 
TtB^i-rSBflfBy-mat J: OiS^fLSmlBy- Y<r> 
;<'y-b-i^'Srte)S't2>X-r-yrt. 

KOT'^ -y -b-i^^fllEjM^ixl.^ i: ^^-ftg^lcTO^ 
(t4>ixl.BulBh-^:^«Olo$:-^O^t. HueB2»:7t 
iI?lttlw!B3«I£ai L k LT tBS-fSllrlBy- K^^t 
J:0«§ix*ffilB/-H*»^>. mi2-d:jimmzmsi 



ffEaiLk LT{Ua-t2.B!iiBy-K-aStJ: 0-^$ni. 
frlBy-FiO^'*-^, miJ<-y^-i^t:^-tlXf-')' 
ri)\ miY-^yizmmi'rf>ti:i>msi^ -y-t-i^ ■ 

im-m2 0 ] mi2d:7i&n<Dm^'^-i^'3yi}m& 
^ti. mi2i>K7m.nmMm^j<->'3y<n^^tif. 
m^xmBy- Y^co?^izin^i>tmy- vmx-m 
iB^ yt-i^trnm^ixizt ^^twriizmmmi^ 

timiy-Y^<omM^'y*^-i^(^mkcofziif>i,z. m 
mttm^mzm^j:mm^'^^-yi^-ti totfc 

V^T, 

l5iB2i^7cE5iJcOMiB^N'->''3y5:««L, 3<>5c 
E3n|5:j^^-r-?,xir yTT-3ioT, mEIS3iJi:jcffijnj*.- 

mi2}X7am\comim^<-i^'ayi:^ii. m&^T 

•yTfc, 

rt<?)HuiBy - K^£7)3t*tcffiS-r S ;^T- -y TT'*) -? 

T, ijuifih-^'y*i. mM^y-Y^m^zx'om$tl 

*g^KtKaft«t^>ix, HliRX y-fe-v>TB*$ixSJl 

rnlBh-^' mifiy-FiaT«iM$iii.HuiBy 
■y-fe-i^'cT)^ y-fe-i/ ■ v'N'^^-^tcWiSWt^.ix. i 
d LX^^ixfzmiSM<7)^^f)K Bufa^--y hV-i? 
5raLi.fiiBy-h'HT-cOBufB^ y-fe-^-'W^cO/ii^ 

commj^^^-y^^-r^^ Y-^yaMm-y^f-yT 

wiiiY-^ yco^^^mim^Rl/m^ -y-b-i^' ■ n 
yy~i^l>zmH^^X7- 'yTt . 

mM2<xyiim^\c7mm^^<->^ay(r)^^(omiy- 

Y^<7)^<!Hz}HfhmSd.h-^ ytiK fflB^ y-b-i^' 

ti^^ti^zt?:^-n^izmmni^ii^^. m 
tiY-^y^^-thmiy-Y^x-miy-y-k-i^^m 
mmizmk-t^xy' y tt'S^-jt . miB^ y -t-i/cois 

B(iiBh-:5'yicMjl#{t^>itl.ByfB^>y-b-x- 
im-^2 1 ] 20«By-KHT'fnay -y-b-i^-*? 

iEN-^'y*^'OT'fci.. m-^2 otmmm, 
im^m2 2 ] mi2<iKjmm(om(smf<-i^a y<r> 

mm2 0siM(Di}m. 

[it*«2 3 ] ffjiB2ai:7cK3"JOfj|B^>'N'-va y<7) 
#^<OlMBtT^aiLk LTtbS-ri-fjIBy- h^^^, 
fjfB;^ y-b-v'cOteiliTC^^ljylfiy-HSr^L, 'mi2d!. 

ixMm<rmmmj^- a y«o# ^ coBuiByiiMiu l k l 
TttJSt&frfa/-h'^SA^ i)uia^-y-b->''c7)!gM5t 
(DMiy- Y i:mt. 2 0 laiEc^^rffi. 
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mi/ - }^^<r>mMmA^^<D^co^^i,zl[tLX . 

<?>ai.H!riflh-^'y<^i-5*<. msi^iz^ttihi)^ 

-^yc01-5?:-^tf%^. B«ie2<5C7ci^flJ<OB^^faM^>'^' 

Jt^>iiSHinBh-^'y«io&^tf%&t, Haia2<5i:7c 

■tmmy~\^mm(,zx*)m^tihmiy-]^i}^f>. m 
la 2 }!Kyi&^\(^m^mw<'- a y±i;:fria5>ii.ttj l t 
Lxiim-^miy- k«cJ; o^?ixi.iafay- h 

^0#-^^'v^ Mia^ -y-fe-i^'SrteiM^S^^-r ■yT*^ tula 

fcia!^>^$<x^. W^2 4iaaio:ftra, 
[ii^JS2 6 ] f^ia2<JOcffi^c7)ffiB3I^y^'-J/'^ yco 

^^<r)mimM.tiiLt Lxmrnt^miy-i^mMtiK 
TcffisrtjcoBjfa^-'N'-i^'a y^^rnmrRtbLt Lxoim 
y-Y^m-. iB^Ji2oiEiic7):^. 

im^m 7 ] BtrlB^ >y-b-i/'S:^-r-SX7^-yr**, 
Huie 2 »:7cE5<j<7)i5iifi2^-(-i/ 3 y±<7)mm\M.tii L 

imy - H^Jiio miaii3EjS^«035^«o#^ \,znLx. 
'^.^ti.friah-^'ycoio*^, Bina3eA(c#iii&*^ 

*^^f>JBi-rSXTyrh. 

-^'yc7)io$-^o%&, f^ia2<5^7cffi?||^7)1^^lea^>'^' 

-X3 >-±tcmia?i|^tiiLi: LTtbStStiiia/- K« 
StJ:0^$naMay-H<^#^*>'?.. Hua!2»:7cil 



I. May- Hi^tJ: ')^§<ti.iufe/-H«7)#>?^, 

BUia^ -y -b - 'J^m^-fh Xt^ .y T , 

Sr^tf. »^JS2 6ia«<o:fra. 

[i9*3S2 81 fiiapaEgr^cox^*^. 2-)<rmiy- 

ft'^.^isfiiab-^yoioSr-irtf^^tc:. Bfria2iii5c 
E^'ic^mia^^N'-j^'s y±.t.zmtmm!,Lt LTtBJR 

ie2»:7ciE^j<7)Huiea^N'->^'3 y±.\,zwmi^\^Lt 
Lx\mtt-miy~ vmL^zx *)mfihmuy~ k 

n^^^. Huia^ y-b->''5rKj^-ri.XT'yr*i. Mte 

Lzm^ms^tih. M^2 7ia®io^ra. 
Cii*3S2 9 1 BfilE2»:7cii5'Jcoluie^>'\'->''3 vtc 

^tri.mia;<-y-fe->''fej*c7)^v:*^(c, Buiay-HeD#>!? 

a. 

[0001 1 

tj.-^ • >'XxA<7)ffl5S^^-y hV-i?±cOi!!^y 
-KraT\ y •y-b->''^fei*-ri>7t>6{c:ffiffl^ixS3lfi 

n9~yi:^m-hmmmsLifmm.{zmth, ^mm 

[00021 
i.. 

[00031 ::*:fflmM?iJ«Si£/XTAji, ttf LtfSfcW 
^oro-fe y-r • <~x<7mmm'^^. 

zixh\mmmimtxm.^m^ix^. iifiisflui 

lis. «a>'^•^•y h • ^ y V'7-'^i^7i.. ^vIT1i# 
*!iaSS*^^-y hV-i'±er>m^cr>y-]it LXWX 

afiSr^fjglc-^-l.. #j!!UlS3g«iji'ffi\ »ij^<7)v^^'p 
rn-b-y-9-&i/B8iiSfillHl88^#t^. ^^L/cMilS^ 
Himcti. T^-feX- (RAM)^fc' 
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(otmm. mmtii i^m^ ^ 'j ( r o m > m^m 
[0004] ^m<^ms.mm^tih h ^:-ttsz o l 

m<^M{i^^:S'-y) c0^fig^ffi;^^^*>-^<om*>\ 2"'" 

2" 84 5*1 019) jiOiO^^I. 

[00 0 5] M^Jnyfi-:?' ■ i^XxAtiJV^T. J> 

coj) ffiSiOjifi^' N° - y ^ ma-:^* w t^T^^T' I' 

[0 0 0 6] -«tt?:^3C:t*Lt, a^co 

j^^-y<7yHf^T:^hmiimm-t7-xh ■ TP:/ 

[00071 mmmmmm^m-timmmcomm 

UK m^fi^^tiX^tz. ^may\^jL-:f ■ j^XtA 

^ffll^TISIgSny::, mm. Bruck^>tcJ:|,*ll#it 
S-^ll 5280607^. "Method and Apparatus for 
Tolerating Faults in Hesh Architectures" (19 94 
Sf-iniSBmi) {±. M^ijrjyti-;? • i^x^Mz 

a^^xmm^titwmm^ -y'^^ ■ t-^t:7^^o 
im\z-)\.^xw<x\^h. z<r>%mt. mmmmt 
xm,^fi. Piyyym-mm^mL. ^yy com 

m^^-yi^^coy-mmmoy^^m-t. mm 

co^m^ximiz^iLX. ZCDXdlzmM^tiimW^ 



[00 08] mmmmmz. M^ij^yea-^ ■ 

-f SrHJS-r -g. tzibizmm S n/c . Peterson hl,zXt 
*ffli^fl=S-tlS5 1 7 0 3 9 "Adaptive Routing 
of Messages in Parallel and Distributed Processor 
SysteiiB"{i, hi— t>XT-f -y^ • '<•— XCOj^iE^P— f 

ltlT-«mfeW«=®<. Peterson/i>tCj: •5j*'<.':>tt 
S;l/-r -f y^^ ■ trvWi. i^XrAcOK^^tfflSS!^ 

i*l^§ix^(ttUf^^.5rV->#^£7)y-h- - -fe y hSr^a 

^xi.x-mm^ti. ^wiioco^-yT (^Ttafflss 
lo^^tj. 

[0009] Wang^t i 2.^:^t"Scheduling of Unstruc 
tured CooiDunicaticHis on the Intel iPS(y860" (Super 
conputing '94. Proceedings. p.360jy^#B3^ 199 

4if-) T'{±. mmmn^yi^jL-^ - i^xy-A<mi^<r> 
mw-^i^—yirmtrnm-^hv -y -pxtK ^m<r>Tfu=f 
'jxA^ffitT, u^mmiz-^m^tih. ztiHycom^ 
mma. m^m^y^'a.-^ ■ i/xxAt^c^x. y 
-)'&t/o y^^^^mmthioiz. ±3n^ (ai 

l-to-many) c7)liA'ftjifi2:Xyi/j2.-7Ut"^Jt«i(Cffi 
[0010] Wang^>t7)|&:S:<?)««it'{i. hV -yl^ 

rJ'-ytcJtLT, ^ y-fe-v-'STxyi/i-yy^Z-ri,. 
{¥oTWang ii>(i. m^COTai/yJ^crmfimmit-t^ 

fzif)iz, ^m^^yym^^zx*). ^oyr^yyMzm- 
I. fflS>' ^9- ycom^izr>\, -^X^KX 

[0011] Rolfet J:S*ffl#flFS=^ll5 3 1 364 
5-^. "Method for Interconnectingand System of Int 
erconnected Processing Elements by Controlling Net 

workDensity" (^mco^mAizmmmw.^^) \i. to 
^-y hv-mizm-^imm'Mt:*)<7)mmL^ 
'^m.-t^tzmz. >i!kmmi:mKmm-t^i3miz-y\,^ 

i-h:i^-yhV-:^mm7fU^VXAcr,m^y^. :kM 

mmm {t^j:h^'>-'-y')\^ ■ o yi'tfztmco^m 
irti) (o^mizm)^mni^tix\,^^i3<. z(^7/i^ 
yxAti. mn-=iy^a.-^ • vXrArtT-^gtco:: a 
Uzf-<i^-y^:'ffm-?>rzif><o. UimMim^<r>^iz 
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[0 0 12] M^JMa^ yhV-^fctJV^T. ieOgK 

■thz.h\,zi.^^ zti^co^m^yy iitzimm-^h 
(r>mF<r)mi^mmthfzMzi,^ ^v^ytmrn^ 

[00 13] 
[00 14] 

[Iiss^»^-ra/::tof0#a] ^i(7)iijfeMT(i. 2iJ: 

Li: LT iSaiS-tl-Wci; Offi^^ixSo ii^iJl^fc 

mk^fi. v—:^y\±.^y~Y^i,zi.^mtih 

J-YWiX'^ 'y^~i^ffMm.im^-fhi}^ti-(7m^^Z 

-K^atci 0^5ii-s2-9coy-b'iaT-tej3i^ix&j© 

tf. #y-FJiiil??iJl*I^S:#^U, ^^im<r>)£*>hcr» 
y-Yt,Z}i '/"^-i^iWm-htK Rt/mtimcOt'h 
i^<oy-Yi)^(>^ •y-t-i^^^mt^t^'^WIi^h , ^ 

[0015] Sy(7)lliSe«T-{i, Y "7-9 5ril t y 

^itLxm^^ti. t^XY ■ y-KA^T^Xh - y-K ■ 
yt'J^W-t-S.. ^cO||tfe0i|T'Ji. y- K^c7)3e*(;i 

■to ffi?i|rt<^flfiiOh-:5'y{i, • y-F ■ ^ty 



y .y-b-i/iJPHufe^tcJ; O^^^l&y-HiaT'eiM? 

ti^zti^-t^m^-ti. ztii^ff)^<^^zm^x. Y 
-^yi,zmmmi^>tihTY\y>(^l,zx o^^ix-S^xh 
• y-H ■ ytUfiSJi. y-Kia^!|£i5|;^fL^^ y-«r 

y y-fe-i^* ■ ^^y^-^mmt. :iti(>iziiMi.li. 
Sfiy-Ktfcv^TSfi;?ixsy -y-b-i^' ■ ^f-siizn 
LXmi^tihmFts:Kif^t.tih. 

[0016] '^i.zmcr>mmx'\±. imcr)2d5mn(r> 

ii^N'-i^' 3 yifi. 3 »:7cS?iJ^m^-S J: a 

il. ll3iiC7C*^2ijDcad5>l<7)a^>''?->''3:^5:#tf, 2 

Wx&n(r>^w^<'- 'JBy^zi5\^x. y - k^6o# 

J; #B2^Jrt<7) y- K<?):t- y h y-^ LT , 

mmx-m^'^iy.hwmf^^-yi}-. j-YtmK^m. 

$ix&^-y hv-^'l*I<7)y-KfcJ;0. o^^-b y 
[0017] ta!-:>T, ^Wmz};.ix\t. f^-^ ■ 

mj-Y(nm\\^'/Yv~^(mmmim^^tm 

[0018] *^JC0jgtCSiJc7)rT'J ir->- 3 yX'Ji, 

#y-H*>'^fi.aiLi: UT liffi, at^maitt lt i 

io^hic'^-yyYt^t.tih. m-ox. zcofmrnrnm 
-?-i-cii^y-h'*>'iH?'J^#jSLT. 

[0019] 

[5£HJ!co||;te«®®] *^Bj3c0SatJ:ix{f. y-h'co 
^^'vY^-^^mtX. y-KIST-y-y-b- 1/2:^^1^ 

mm^mm^^i'-y^mtx. ^micoummmsm 
mizx r)mm^tm^^Hmt^z-:>\,^xm<?>ztm^ 
x'h^o. 

[00201 lllSr#iK-tl.t, 8oc0«iy-K(0 

^^T-fiS^jiiJi. ll*oy-Fiaojifi*\ 
l&lBlfi^ ^tiv ^t)(9> Siifi h*-o L < aafi^N"^ 
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t3Sfi-r.2.J: ate. *7t-etL^.ioy-K*»^;^ -yt-^j 
x'^^^tLh. m.-yx. mttmnzt5\^x. y-vm 

m'y:X7-Mzti\^X . Z(mm^-<iS^-y^^-tht:if> 

fc*^^^^ST'^)-?>3. m--cr>M.nmm>'XfMzt5\,'^x. 

^^J'->^^^afivN*:5'-y*m^t i coll 

2. Mt/ty-H7at^3ti*frrS) , g^OiOAMW 

[00 2 1] 02 ^#03-^^ fc^ 2a?7ch-7X(?)afi 
h;Koi/rto#y-K*\ 'e^i{;ftt>igv^4-?coB^g?y 

-Hfc3if&t.g.. CTtJf. y-h'AlJ±y-HA2, A 

[00 22] #JS^ix-&m<?)«?!Ii:LT. 03{i5ocO 
^Ji.{f. y-HUiH^cOJ:3l^. y-K2. 3. 4R 

[0023] m^crimm^^. ffl3"J<7)afiM-:5'-y(7)|| 

m^(r>mi!mi^^TMzii\^x^^^tih^^^ 
f?mm^mm<r)f^:h^'mtL. nflicoy-FSr^ 

2»*»<7)^iHi«0>'N*^'-y*>'#attl.cO-C, h 

v~^\HX'^^M-kxcr>mmj-^i^~yiznLx. m 
^(orai^yM,i:m%uz^-tiztiiimmm:'h?> 

J: die. m\m^i^:f-i-j^n<mmj~ Ktci oii^t$ 



[00241 im^<n 1 0«0®«{i. C:cO*»«tcO::i- 

mmriy\^:x.-y ■ y-mx\ m.m^izk-yxmij' 

c^mfizi'o. Mm^^i'-yi:^mtmp\i-ti>^ 
^yy<D-tyVi}<±&^iim. nmy-i^izMfti-r^ 

-=Ji)mM^tih 2->(r)y-Y\,znmtht^yyyp^ 
cn^^i.z^^ixhh-yym.^. y~-/^z~zy^m\^ 

[00251 mzmA ^#HgL^*>^>. *5&Bflc7), i 0 
^*L, al(^^$i^amM^«ii^i^^•:J'-ylOO 

^mi-fh :^ yVV-^'cr,2 dOC^^^ 7 4 0 0 

uz. t?aaiL^^tfy-h'^«. "iifty-F" (4 

0 lo;^S4 0 I7) fc LTJg^^^l. MJHM 

a>'>^T-Arto^^s"3gifi"y-F^tgs-r-i.<. i*fiy 

-K0JljM7(i. m^(02':><r)y-YW\X'^m^tihy< 

y^-i^coiumkLxi^m^h. mmiz^ mKiHt^^ 
tfy-mw. "$fiy- r ( 4 0 2o:p>M4 0 27 ) 
kLxtm^ixh. say-m, 0r^o2-:>(7)y-h' 

.&y-FT'&-&, AMW^i/XxATJi. m^cny-Y 
mz.iiy-Y 1 ) {i. i^SiO^ y-b-i^'coamcfcft 
•SSfiy-KfcLTf^fflL (fia|;j.{fy-Kl*i;<-y-b- 

i/'^ y- K 2 ti*frr s ) . ttzm&<^^ -/ -fe-s^'cos 
ftio/stocogfty- F k Lx h^mth {CTi.{f y- k 
i*>'y>y-fe-v&y-H2*-<i>Sfrrs) , is^oT. 
fly- YkLx<^y~Yi 4 0 1 1 {c^jEE-ri.fi=^ 

(±. JliaW^4e^7 74 0 0|*ltJ3V^T, Sfly-K 

LT^y- K 1 4 0 2^i.znm-h¥\mm^o , 

[00261 ia4tS$fl.S^i5^574 0 0{i. 
i7)StttcOr?yh-j.-^' • '^-X(7)|iteWcJ: O^JS^:^. 
nh. miM. RolfetJ:l,OTiNfl*S-tll5 3 13 6 
4 5^s "Method for Interconnecting and Systen of 
Interconnected ProcessingEIements by Controlling N 
etwork Density"T1i, ^-y h V-^S'^S^-Mfflit^A^ 
^7hV-i5'l*l<0y-Hiac0!|DE|6<JfflSm^ilA 

m\i. 'jtm^yY^-'?±.x(r>^my-Y<nmwm 

:f'JXASr*LTV^S*<. vlW±ll*<7)/feie7'77 4 0 
O^irt'O. Mjnirjyt;!.-:?' • i^Xy'M.(ryjmy-Y^ 
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[ 0 0 2 7 ] 04 ti^t^^t^h 1 0 ^myyyn(rm 

T\ J|iay-K3*»'^>JPi/-H4fc!|gM§nSitt 

ii^Msy- K ( tJtJiium/- K ) ( :i<m\,zi5nh 
y-f^34 0 I3) (i. i*fiM«^^ilffL, ?'Jl.aiLfc 

tfcftl.y- K4 4 0 2,) Ji, ^*j5-rsgfiSf^^ 

1 1. y -t- d/^atT^^figl;:^-!. . Bf^ff^Hi L^l 

kznib-thvmy-Yt^t,. ^<m^muznm-h9!k 

^"7 7 4 0 0 cO#S«ffaai LSt/?iMaj L.c7)3c,* t , 

coy -y-b-^-'coji^rOf^i^co^^tit^L. — :tr, 
[0028] «IJ<7). <t h-^ >- 

s^7)aft^f^s:. x'omiz^mhtz>t^f,zmm^ti% 

mi.^. m'&<r>'iimn^\^L<ry^}^^Z7r^^fihY 

'J<r)ny>t-^i,zmmi\thfi. :itii^coJ^y^-^iz 
ii. mm^ti^^ -yfe-i^'cot'-y h;g^yN-Uf 'f'Sri:'*^ 

^tixi. mz. itzimh^iz. }iyt-i^i)i^m^ 

<. -enA>Wi. fi?lli.«f^-y-b-i^>'|al^^/^Ji^^|^fl8 
^EJiW^-ri^{cJ; i9«jM$ixl><5D*\ *;^c(i;;<yfe-v 

- ^ fc^^ tx . isfiy- H s fzii^my - h<ov ^-r ^t*^ 
iim. ^ti(^iz\±. mnrmT-9bmLx. s 

fly- H{cfcV^T§fiStLST-:5'0^^ttS:ff-fii1-S 



i«;[l]5i:;5^3E (CRC) . gfiy-KtciJt^TgS^n 
I.T-i'tct>i:^<tfi[. */:;{ijl«fiy-H*-ii>cofSiM 

^. Stc. h-^'ytiSJ^-b yhtcollJl^tt'Srt'tJ: 

*-^^1SitT-^' -Xh'J-A (SIMD) 
UmL^^miSLf-^ ■ XYO-M, (M I MD ) iOV^-^ 

[00291 .liiE<Oy •y-fe-j/'teilOllJSti. * y h"? 
• y >y-t-i-T|Siigg:^cr)j£T^B#^<7)JS3itft(ix 

igL»S$^^^#l.. ^ 0 tfzTX h imtttfzibiz. 

^ g«-r s 7 4 0 0 *\ y - h t j: 0 

[0 03 0] Mft^tiJV^T. ^tie^574 0 0c7)tfar/ 

y y-b-i/a^rro bn;Wc^-r^ffl#*^'S^$it-?.rJ 
yh':L~^ ■ ^^Uf*icr)TYUX^ ttziiWrnsm^-^— 

#BS-rs. ^v^<i. ?$#ft;$ii/i2a'7- 

tiv 7 h '> i T^s^^i-r ■sfa^w^t . mMco i a ^ 

afiro h rj;K5D^Scr)ffi^^p-r<I^4^ LT t> J; V \ 
b-:5'y^b-^y^'7x-X<^|gtS'J<7)0lltraLT{4, * 
Bi^oajffiAt::** iMM$fut*ia#ilF#-^^ 5 4 8 5 6 
2 6-^, "Architectural EnhanceiDentsfor Parallel Co 
mputer Systems Utilizing &icai>sulation of Queuing 
Allowing Snail Grain Processing" (1996^1^1 

eamf) i:mm^tifz\>\ mm. 05^#,^-rs 

t . ^^m(mmiti-i^$tl. VTa, 4 0 3^ 

b'(r>^Y-7yi)\ ;^Xh • 3yej.-:J'5 0 5C0y^: 
i; 5 0 1 }^<r>^^cr,?( t U fiM 5 0 2 $r#!M-f I. . *X 
h ■ nyti-rJ'SOSJi, ^i^774 0 0±i^ff4 

0 iatX3?ij4 0 2<7)majLicj: 'om^ti^. M^jjirav- 
xf-Artc7)iggcc7)5JMy- H (-f ^*>*>y- Y on^y 

-K7) <01oT'$)-S.. !t#^<7)h-:7y4 0 3tJ:'3# 
BgSii'SjJtxh • nyta-^' • yt t) ■ TK^y.5 0 
2J±, 3cMy-H<7)y-KMfiSf^$raflJt:^Jffl^l. 

mttb. ^i^yy4 0 0imm-^Y-i'y600 

^ra-txeos^mtx. y •yfe->'>'2o<7)3ciiy 

- K[atiKMSil^*>S*»$:;9{^-r-?.t^6 0 4 tKil 
Wt4.ilS. y 'y-b->'>'lKiS$ix-g.J^. Y-'^y\t 

y y-b-i;-yN-7y-^'6 0 6 y-y 
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mhtll (605). 

[003 1] z:iX'^Kt:>til^y^y ■ K-XCDM 

mijm^m.-tht:)^iz. ^my^vA o o±t^sn 
mcmmxM. ^m^yy^o Gix-mmy-vt t 

xmtil^y- H{i. .#Sffi/-Ffcco^5:iBS-r 

74 0 0mT«^S. miC0X-r y7"7O ITIi. H 

lOy-K (0*lJi-Jfy-KO 401o) 

S. MtRy-YizMLX. -ecoy-h'SraasLtLT* 

2) . s^^y-^-'Jti^mm-^tihzti^^y-^yti^^ 

{X'T-yTl 0 3) . y-KJ±XT7T7 0 
4tC^ffL. l>-^'yt;><-yfe-vtlS^6 0 4StX^ 
;< .y-fe-i^' - 6 0 6 i:c^M^#ft$-»0gL 

(06<7)6O2i/::{i6O3) . mzmimmmrrt 

-i^'^Tjimi-l.. i?:tXT-yr7 0 6-C\ paESfAi7)3e 

, n^(rt^n<omk<n^!^X'h h § ii 

fte:*-. Xf •yT70 3t% h-^'y 
*^y ■y-b->''com^t^g5^{;:M3i#(t'?>i^^rl^*^. 
«Xr yT7 0 6»;it«^ff-r.S. Xx yT7 0 6T', 

J©^. ||ff{iXx yT7 0 2tHO, <Jcco3a**W$ 

^Wi, |i|ffJ±XT yT7 0 7tC^ffL, ^feS^^74 
0 0±<7)ffl,tiiL$:fl-t.|.^-C<7)y-K*^. mm^tltz 

y-Kl 4 0 1i) (Xx-yr708) . 

Hff {ifiTt ^ ^iyv:^TCO^'±[c7)ia3iE(cM-S. ( X r y 

7-702). ftj^coy- t ^ . nmi^ 

<r)-3^Hzm-h (Xx-y 7-70 9) . t>*>^/., 

77 4 0 0to?n):tri6]coiBStfcV'>Ti>. |hi— ^o^-f rco 

ycr>m(rmmmx'i,i. nmfn^\ii Limmy - k 
m/^my-\'iz^ti^'tiMSii. wMcoxy-^yrcom 
rrt^wzmtxmrti-h. wm<^yo-mii. m^xt 
^M^y 7mn^mMyyy(r>m^j:^mm^zm^ 
izmm^ti. ^xii^-4^wiMcr>msiz^ttii>t(^bn,Kc 



[ 0 0 3 2 ] H7 tS^SnS^te^^^ 7 4 0 OcOJiiJrW 
^ yhy-^^rtcO^y-h' (0!li.tf±je:?'^7 4O 

oTii. y-Ho;i^7) li, ^3!!sy-Kc7)ytut 

ieii$itS;fee^7 7 4 O Ocon t-S:^$iTjt 0 . 
g£V^{i±e^774 0 OCOVN'-i/g y*\ 0i)i.lf;t-. y h 
V-i?rt^^#*!iay-KtcJ;'3Mai^ixi.*xh • y- 
H5 0 5c7)yt»; 5 0 l^t'cT)^ ^miZT^'-biX^tlh 

y t 'J {iS{3fiy*$ii/v: 0 , m^^m^coy - h 1 1 -o 
Tgg'L<oibi.4e;5^7 7a!i)-/i'{t*^ ^coy-Ht^ 
^futOTiJ'-bxTirflET&s. mi\i. fmyyyAo 

O_hcoy-h'0«;^. ^il<i'<.^h;I/4 0 4at/4 0 
5^^tfa£e^^7 74 0 0oa^?:. Tir^XV ■ y-v ■ 

yt'j^:ft-LTT^-bx-ri.*\ g£i-^ti-eng#oyt 
'Jtiaitt-I., .i>iT"<.:?h;i'4 0 4Ji. ^m^yyA 
00±.X-AOl^^^Lfthfr<m^^.^'^^. ^ 
Wl/4 0 5Ji, :tie:?^774 0 0±-C4 0 2o$:^Ji5 

416^5^7 7 c7)Mjlg55i-'\c7)r:?-bX5r ill S/Jl 
iE1i1-5l®0. #y-K<i, ll-co^^-b-y bcoUffS: 
jitf^-y hy-:?rt<7)fl!lc7)y-Kc7):g./?{c;jltri.ilfi 

\f. y~Yi\i. dfeie^77 4oo^c7)r^-fex$rfflt 

T ( ttzM^ifyyA 0 0c7)i!'-^r< t t>fi= 1 Sl^'^'J 1 
/^cDT^-feXSrilCT) , ^^^-vV^miL. 
77rtT-^S$*l.-S.y -y-b-i^'coffiff (t-^*)**. y- 
H 0 StXy - H 2 i: co^coy >y -b - i^'crjiifi ) ^^flglc 
■rS. -^r. <7>*e^574 0 0-^OT^-bXStJf 
[31— CO^^-fe y bSriitT. y-b'2«. ^m^yyA 

oo(r>\>m\.z^^m&^ixhm^j:^mm>m^ {•t^j:h 

*>. y-KlSl/y-KSfccoHfiOy-y-b-^-'cOfflff) 
[0033] m3^C7)*B!^S-f^l^5 3 1 3 64 5#T' 

yyAOO^^-t^mMK M?ij3>'fj--:5' ■ i^X 
f-Aff)J-—fl,zt '>xm'iL-cr)h?>^^hmM^^i'~yi: 

^ti. i^^i,z^mcr>±m^yy<r>^i^iz'r^. m 

8{±. 3d:jiSim8 0 0^mfS.-ti>2d:7iAm^yy<7) 
■t yhi:ipL, 04lC.T^$it&^fi^774OO^fc' 
2»:7c4ei5^77c7)3S^A'-y3y8 0 IT^MSO 

7*\ s'ATi&maoocomsiXTimm-i. mmiz 

7 4 0 0 L^^^t t ^ t |H)« 

y-KO^ yhV-^lCjttLT. ji^WtCIrX h^^iTc 
i^tcfiM^ixl.. Ht:. #5!iSy-Htcfcv^Tllfif$ti 
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[0034] fmmim^\±. ^^/yy^K imm^^ 

*aW=$t4e/574 0 0{i:. y-YlRX/2<7)^^ 
(T,2) tch-^yS:^;^, ::ix*^'3cliy-K{c:ffiiS7 

5Si*tcPji L^v^fl!JCO^#$:llff-ri. J: d iz^^-fh . 

ij ■ T F U-X#HB9 0 2 */0{iffi-^TD-feX 9 0 3 fc 

Tftf^5&isiff $ix.?.*^*Hcs-rs*g*9 0 4{zMatt 
ifi^ti (901). mz. mf^crmfjcofzibizm^^ti 

%h^^yy]^^i:(7). QM<^mi^^^y?<~^9 0 6l,z 
mmm^i^ti^ (905) , i<?)J:dt. f^yyyA 

mmm<-x<r>mF^'^^iz-thtzii^\,zi:>mmtm 

[0035] Sll^tti. amy- F -^-"/V 

ii<5:wtjiff-^s. HI 0 
\i. >^myyy^m^^x^-y h^—^^x'(rM^^^^ 

i,z-thtztb\,z. ^'7 FV— ^'rtcTvg-y-Ktcfcv^-rg* 

S*0cOX7">yTl 0 0 IT'ti, Illi7)y-F 

K 0 4 0 1 0 ) iim^^fih, wrj- y\.z 

l<7)^^m^^tlh (XT>yri 00 2) . J)41if^ 

>yri 003). y-mXT-yT10 04{C#ffL, 
h-^ 0 4St/rail«f^>'N°5y-^' 9 0 

etcommnn^mmt (H9co9 0 2ifc<i9o 
3) , y-h'JiSf^t-Ufft (XT^-yri 00 5) . 3c 
m-^m^itiUzx'om^tihy~vi>. i—^yizm 
mnif(>tifzmi!^y^y^—^9 0 6i,zmfLx^ m-co 
t fzim^j:^mmmT-^i ^ 0 iz^^^tinh „ mz 

Xx yT10 0 6t\ m^m^crf^^ti\ 0r-^cOtfrtco 
ft!!:fr. Xx yT10 0 3T. V-9 yifhhWf^crymi 

m^s^zmm^'fhm:^^^. mni:^T vnoob 

til^^trfl*. ;^r77-l 0 0 6T\ PSc^coRlf-^o 



T^ yT 1 0 0 2l<zm.^ . d^oyS^im&^tih, tti>0 

J4X7^ y7-l GOTt^ffL. 4e:5^^7 4 0 0±COff 

$tlh, S^cOit^. iX<^y-H (0!li.Jfy-Hl 4 
0 1,)3&JSIR§ii(Xx-yT10 08) . Hfirtifr^v! 

2) . Sf^(7)y-K*w$nyii:^. iSf^Ji-eco^T 
{cB^s (XT-yri 0 09) . ^y^y 
4 0 0 «o?«J:^i*iopS(cfc»'^T t , n-cT):}^^ yco^^^ 
ti^mff^ii. y—i^yi}mcoM.iiiLcoy~v.Rx/^ 
ff^omaiLoy-h't. wri^titimmmfT^hio 

[0036] iHf^-XtfOSfPtfcv^Tfrai Lfzb^t 

mmi,z. ^mm^-y^cr>mmzit-t^^^yy4oo 
ff)fmm«it\ y~vcr>^-/hv~^±x'mT^tih^ 

T^-y FV-;?F«9<^y-K (-r^:t)*>4e^^74 0 0 

tiixtf. y-h'ojbS7) (i. 4e^^5y40oco3 

t-^^$fLl.*\ ^V^{i^i/574 0 0W^'-i^' 
3 P!i.tf* y Fy-^?rtW#^y- HtcJ: 
atS^ixS^^XF • y-K5 05<7)y*U50 l^fc'O, 

Ji^soy- F i: -oxmL^h^^-ZyyUMzm^ 
^(7)/-Yizm^^iifz'o. T^^x^i^xhh, mt 

\i. ^yyy4 0 0±cr,y-]^0(7)^^ Ztl\t<^ 
F;P4 0 4Rr/4 0 5 i^ts^^yy4 0 0(r>W>^ 
^, T^XF ■ y-F - y^ 'J^^LTTi7-b:^-ri.*v 

04<±. fijei/574 oo±T-4 0 lo^^asLt-r-s. 

ffO^J^t*?-^^, F/1'4 0 5{i. ^yyy4 0 
0±T'4 0 2o5:l.Jl!btf &^JiOlT3C^^#tf, V^-T 
iXOJ^tCt. ^-y FV-^-rtcO^y-F*^. 

y- F tfc(t.s^^5 y 4 0 0 coHa^:J)-^c7)r * 
x^fi-rs*\ ifcjiiaittsiio, #y-FtiiBi-c7) 

fJ^^-tr>yF<7)llff$rjH;T. KiiF-^^yt J; 
[0037] Oh. »a^^0iJtoV^TpaLT|!fc 

iz, m^^j:^. jIJd. K»&Vt£3g*>'^Sg-C*0. ^ 
tii^i,z-y\.^Xi,:^%mcr)mii>ziftti:^:ibti'^^ti 
id. 

[ 0 0 3 8 ] s fc*^t Lx. ^%B^mis.izmLxaT 

[0 0 39] ( 1 ) :^-y Fy-^l*I<oy-FiaT'y -y-b 

-'y^wm-hirmx'h'yx. iiuiey-F<7)#>?r*5fjiB 
y -y-b-ycotBRif^3t{i9B5tt^.g.^t*>'T'i^, infiay 

- F<0#'? *iy 7 -fe- vSr B?ne^ >y F V-^' rt<0fi£S<7) 

ffeco y - F (cSsii L# 1. 1 <^(c is V , iflfis y - F tfo* 

SS: 2 <5:7cEJflJl*KOi?iJl.ttl LaT/fifS.a5 L i: Lxm^t 
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Lttxi&. Rvmm^tii LtLxi ^mm-t^ . 

B?ieh-^'>*\ mifey-HiaTiK3*;?iiSMiB^ 

- 9 lizmm'-'th Xx y r i: . Boie 2 i^TcE^F^c^ Boie 

milB h-i? > luiay- HraxfiflB^ y -fe- 
j^'^fejM-^-g.Xx yTT'feo-C. HufB^ y-b-i^'^Otej^ 

y;<~9\,zX^'&m^tih. pf-y-b-i^'i^^KMXx-yr 

(2) Hu^y-Kc7)#^*\ i$y-hWv!Wc^S$ti. 

i.B!fE^ y-b-i-'l^j^ie-rs BlS2<iOciB5iJ«0iJ'^^< b 

t-^2:£iii-&B?nB ( 1 ) im(^:fim 

( 3 ) H>fiey-K^7)#^*i, im2^d^mwwm^ii 

i,*xh • y-Hl*|C7)>t'Jffia^T:7-feXT'?^^, ff 

le ( 1 ) fm<^^m. 

( 4 ) fi^y- Yff^2'y^X'mi^ -y -fe-i^'A^iH^ 
ii^v^Jl^. 2o<?5mlBy- KiOBulBy - 
ti3fti.H!flEh-i?>-*^'. luiBJg*{3Km-M-{t^>ix-r. 
frlB^ y-fe-i^' - >'N°5^-^tcH3iWt^>ix^v\ mIB 

( 1 ) %m<^:}jWi. 

( 5 ) BuiB2»5cffi?«I*i3>^h-jL-^' • ro:/^Ati 
O^fe^^iii.. ffirlB ( 1 ) IBKiO^S. 

(6) HuE^-yb'7-:?rttoy-H(7>#^*\ rniSy- 
HlcJ: OUtf^ii.^P-'^)^^* y htcfi!v^HuiB2aOc 

^ -y-fe->''$:fficoy-FtKi*"rig-C$).&. BifiB ( 1) 

{ 7 ) y b V-^ A^^X h • J~ Y^^T)-. 

Xh - y-YtK fflBJg*. at^friB^ y by-i^Srffl 

t i-ifliBy- Kia(7)ffie^ .y -b-i-'(^Kj*^ffia-rsiu 

iB;<•y-b->'' ■>'^"7^-^5:Sfi^-rS*X^ • y-H • 
y * 'J ^«-L. BUfEy ■y-b-i^>^S3I^^Il.fJiBy- H 
(cJtt^BulEy- H^i^ZfcfitffiS^iiSfJfBb-^' 
yiJK lIEJI^St/iME^ -y-b-v-- - yt5y-^*« 
^ixsiuia^xb ■ y-K - yt'jcor h'ux-cfcst 
co(ifcv%T, MEy y-fe-i^^TEM^iisfnay-Kt 



BinB2i}?7cffl?i|l^«^HiiEy-H^O^^{cfc(tS 
mtBh-:?v<7)#'!?t<t 0^§til.HirE4^xh - y-H 

- yty«mflB*xh ■ y-H ■ yt»j ■ TK^xts 
STSxx-yrt, iiuE*xh - y-H • yt'j*^^. 
m^v-9y<r)^'i\,zi. o^^ixSfiiEd^x h ■ y-K 

■ ytu ■ THuxt^iEiii^ixsfnaf&^&tXmiBy -y 

■fe-i^- yN-5y-^5r«?^-g.XxyTfc. Sr^tf. 15 
IB ( 1) lESo^rffi. 

( 8 ) HutB2»5cffi^Jrtc0mlBy- KSiS03oiitiIB 
$iiSBuiEh-:?y*»\ BtiiEy-KtiOa-^?*ii#S 
1$^fl:v- HT'fc 0 . fjiB> ■y-b-i'^'mfiBy- Ft J; 
0ft3ll:?*i.S*^*>OliinB*&^. ay^HufB^ -y-t-i/'K 

i*it#^5gs^SBuiB h-^ y\izmm\^t:.i\.hm^ 

( 9 ) tm^ y-fe-i/ ■ f^'yy.-StiK BUlBy •yfe->'' 

Bu£ ( 1 ) IB^ioSr&. 

(10) fflE;>< ^y^-=J ■ J^yX-^if. m.m^fihm 
IBy y-b-i/cob'y h*5:-^tf. BulE ( 1 ) imffiU 

(11) frlEy -y-b-i/ ■ J^y^-jfti\ mlBy -y-b- 
i^'^ofiS*«ft^^ix.&*^*-^^tf, lulB ( 1 ) Smco 

(12) mlBy-h'iaf y ■y-b->''5:gM1-|.Xx yT 
*^'J»aRLIItf$fL, liiiEy "y-b-S/cO^jMSrMa-ri.BU 

^i)^^mm-th. mm) ibs^?)*s. 

(13) fi^ y-b-i; ■ VN-5y-:?*\ ralBy -y-b- 

i^i^m^tifzmiz^ my -/-t-i^izMLxmi^tih 

mi^^iitJ. BirlB ( 1 ) sdM'n-Jjm, 

(14) mii2dOiMmcominM.iiiLt LXUmt^ 

mmy-vmmiiK may -/-^^-'Jcrim^crimiy- 

H5:^L. mlB2»DcBi^j£0HuEmaiLfcLTtKa-r 
S lirlBy- HuiBy y -b->''iOKJ*^£7)|ij|ey 

-F$:^-t. luiB ( 1 ) lEao^rffi. 

(15) fi^2»5cii^Jrt<:0#y-Ktc^LT. BUlEff 
W, L LTtiJS-r&friEy- K^S«0#'tr i: . BuiB2 

»:7cffi^Jrtco#y- K tzst LT , frlE^JiJ 1 1 Lrai 

Xx y y° i; . mMr^tti L t BulE^iJ^li! L fc cOfiiEPaE 
^8^^^03a^(^#'<^*\ 2':><7)ByiBy-KiaT'y y-b-i/ 
t i:i^-m^t,zmmimi^ixi>msih- 
i^ycr)l':)^^m^i}^^mvt^X7-'yrt. MBS 

aEafp><7)3c**\ 2-:>ff)\my-mx'y -y^z-^jim 

colo2:-ttfJ^, irifB2<J5cii;?iJ±tiiuE^T^{tiLt 
LTtl!3K1-?,BUgBy- F^SIt J: O^^ixSlufBy-H 
iO=S-<r*><^. MIB2<J:7clI^LI-JcfiiEi?i|^aiLt LT* 
S-t'&BifflEy-K^tJ: 0^^ixl.miBy-K«O#^ 
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(14) imcolrm. 

(16) llgiSiSiS^cO^**\ 2ocoMiB/-b'IST 
SfriSh-i^VtfOl^Jr-^OJ^tc. BaiE2<J:7cE5'J± 

fflEh-^' Mcraawt^.ixl.mfB;^ -y -b-i^' ■ ^-^yji 

-i'izm^m^^tit, HifiB ( 1 5 ) mmff)ifm. 

(17) miS2<J:7EE?iJ<0ijuiS^JJ.tliL t 

F2:^L. fjiE2iJ:7cffi^J(7)BiriBfiraaiLfcLTai31i- 

sfriey- ffiB^ y-b-^-'ioeiSifecomisy 
mia ( 1) ie««o:fr&. 

(18) mi2d:f[M^mcr,^y-VizMLX . mim 

M.tbLt Lxtam-ri ms.y ~ vmmco^'i t , mi b 2 

<JDcii?FiJrtco#y - H tit L T , MlBtf l.fii LbtXtti 

x-r y r t . Buf Bff J.tll L fc mTE^'J^ai L t comMWdt 
ar^iD^iS«#^ *\ 2ocofiiBy-KiaT-;< y-b-i/ 
imm^ti^:it ^^i^i,zmmHif(^tihmsi h- 

^tihzt ^^•tm^i,zmmniii^tihmsih-i' yco 

l-y^^ts^. B5S2}5f7cE^J±tBuiE5"J^iilLt L 

TaiJS-r^HifEy-H^tcj; o^six^friB/- h<^) 

^^t^(>. fiiB2}Jdcffi^J±tHilBffl.{liLt LTtlia 
•ri.BiliBy-K^31{cJ; o^?n^MiBy-Kco#^ 
^•y-b->''5:K5^-rsXT-yrfc. 5:^0. mlB 
(17) iBao^rffi, 

(19) m9m^mi^(^^^.tiK 2^<7)B?iB/-Kli!T 

^ -y ^-'jij^sM^tLh z t ^ir^-tm^izmmm^ ^ii 
^mih-i^^ycoi-y^iitsm^iiz. BuiB2i;^7cffi^jJi 
i,zmmM.iiiLt Lxitim-^miy-vmMizx o-^ 
^ti6miy-v^^(^. ffiB2<jc7cffi^j±tBufBtfj.aj 

Lt LTibJa-ri.BiiiEy-HM^iO^^iiSBfllBy 

-i'izm^mi^fii. i5iB (1 8 ) iEa«*a. 

(20) mM2d:yi&m(mm^<-i^3 yi)m<^$ti. 

f^E2<^:7cii?"J^OBaEJi^>'^'-i^'3>'c7)#«*^ M^S 
mEy- HlSS03C*tctJ<tl.mfBy- HST'lulEy y 
-b->'>1Kii$^l.|,^tiS:^-r*g*{cKjift»t'^ill. h 

My-vmcomiiy 'v^-i^cowkcotiisbiiz. mm~tt 
mtEmzm^j:hmiP^i^-y^mm^hi,(rnz}5\^x. 



HljfB2i>5cE?iJcOBuE»^N'->''3>'Sr-&tf. M^Xt- 
■yTi:. h-^yS:miB2<JC7cffi5iJc7)HuiBiI^N'-i^'3 
>iO#-<n^iOfiiBy- H^«03e*(cffi»^SXx-y7° 

HuiBh-^':^*^'. mi^y-vmm.izx'o 
m^tihrntiy-vrnx-y -y-b-i^'Tti^is^ixs*^*^ 

^^^^(ciaa#ftf>fL. ffiB^ y-b-i^'*%3ll$ix 
■5^, BufBb-^y*\ MBy-KiaT!Rj*$ix&mi 

le^ -y-b-i^'o^ y-b-i^' ■ j^^y-9i,zmmnifi^ 

tl. Zo LX^^tltzmm!.9iff)^^i)\ Buifi^-y h 
V-^' ^rffit-SliiiB/- HiaT'c7)BuiE^ ■y-b-v-'OKM 

•yTt, HuiBb-^?>'<0#'!f2:li5iBS^iStt/BafB;'<-y-b 
->'*->'N-5y-^'tll8af+ft^Xxyri:, HuiB2<J:7n 

fittJftS BulBh-^ >-*\ BulB^ y-b-i^'j&^a^fL 

^zk?:i^-tt^i,zmmnni^tih^. mMh-:^^ 
i^-rmay-mx'fmy 'y^-i^i:mm)izmk 
t^y^r--yrx'h-ox, may y-ki-i^'ffymimK mi 
h~^yi,zmmniifhtii>mMy -y-b-v ■ /n-^^-^ 

liZX'O&m^tit. y-y-fz~i^'cr>^X7-yyt. 

tf, BfliB ( 1 ) am<r):fm. 

(2 1) 2-:>c0buIB/- KST'ffiBy -y-b-v'^'Ka^ 
ii^v^J*^. -eii^jOlflBy-h'^SiO^cOHafBh- 
^yti^ox'h^. Buia ( 2 0 ) IBm^^rffi. 

(22) mm2ikjmmcommw^~i^3 xd^^ 

i}\ ay\::L~^ ■ ruyyMzi;iy)^^ixh^ mi 
(20) iB®<7)*S. 

(23) ma2'dOiMM(^m^^f<--JB ycD^'icr) 
ffliBffl.{li L t LtaJS-rs BuiBy- H5iB;>< 

■y-b-i;=coSj*7c«friBy-F^^L, m%i2'doiMn 

■r'SB?fBy-m3i*v may y^'-'j(m.m9t<^mi 
y-v^m.^. BufB ( 2 0 ) iBK<o:frffi. 

( 24 ) mliy •y-^-i^^mk-t^X'r-yTtii. BfffB2 
<5^7tffi?iJ<7)ltifS^>'N'->''3 y±iOBinaff J.tBL{cJ: 0 

Sii;^ Huiay- fc , lira 2 Ji^Tcii^jco 

msm^^-'Js y^commm^^uzj: 'o^m^ti^ 
may- vmmco^^ fcc7)^*sr^^*xx-y . 
may- vmm^mimm^(r>i^^,c7y&^ irzn lt . 
miy y -b-i;*%j*;?ixs z t ^^•tm^\,zmm\-r 

^>iX?.fMEh-^'y01'>*V BUiB3t'5lC^ifLl.*>g 

t^^mmthx^yrb.mm^m^ffi^i^K 20 

S{;Ki#ft'^fil.BoiBh-:7>'t01-5i&-&tri®-^. hu 
iB2<J:7cid5i]c7)ijufBji^yN'->'-3 y±tciiii!BlT^mLh 

LTtuss^^iMBy- mat J: *)^^ixhmiy- v 

co=&>5r*^f>, ]MB2<J:7Effi5iJ<0iiijiBjl^<->''3 >'±t 
fiHB?^!.* L fc LTajJK^SfiHBy- K^Bit J; 
il&HuiBy-b'tO^^^. fflB^ y-b-i^'SriB^-r&X 
x yTt . ?:-^tr. hJIB ( 2 3 ) iBKcT):^^. 
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(25) mm&w^<D^tiK 2^<r)miiy-mx' 

mi^tih. Kiia ( 24 ) w&<^1j^. 

(26) D^^lB2»:7cS3«J^0H^riea^>'^'->''3 y(r)^^<D 

IB/- F^3S*^ MB^ "/^-=J(0^%(rm%iy-Y 

imt. Mia ( 2 0 ) Mmco^jm, 

(27) mlB^ yt-i^i^m-t?>X7'-yri}<. mii2 

d:7mn(r>ms^Mm^^~'ja y±<omsin!^aiuzx'o 
titmsiy - vmmco^^ t . fiE 2 wmm<r) 
BuiaaM/N'-i^'3 y±coimnM.iiiUzx'o&m^ti?, 

fflB^ -y-ir-i^'i^il^itl, t i^i-f^-izm&m 
^j^iSMBh-^yc^ mria^o^it^diixi.*^ 
*>Srf<JBIf-ri.X7"77"i:. mlBiSatgr^^iO^c^*^ 2-? 

^izmmm^tL^tmih-i^ ycoi-:>i^ttm^, m 

IB 2 <X7ciE?iJiOiiu iffiiigg^N'- =J 3 y±(c HiiiB^jatii L fc 

Lxiam-ttimy-Ymmizx K>mtitmiy-v 
(o^^i)^i^. mi2iX7mm<^mm^^<-i^'ay±(>z 
iruiBffi.tbLfc LTass-rsmiay-h'^st^j: 

ni.H5iBy-K<0#^'v. HuiB;<-yfe-i''SrKil|-ri.X 
r -xTi: . 5:-^tf . mlB ( 2 6 ) iB©<7):^, 

(28) mSLm&^^<7)^i}K 20<7)HUlB>'- KST' 

5B!iiBb-^':xoi-:>Sr-^OJ^{c. BuiB2»:7cE?i|co 

lj>^iea^^^'-i-'^ y±fciwiB3^^aiLt LTai3S-ri.Bu 
lay'-mstJ: m^tLhmiiy-}^t^{^. mi2d: 
imm(omsm^<-i^B y±<,zmi^7M.tiiit Lxm 
mthmmy-)^mmizx o«$ixsii>fiBy-Kco#^ 
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